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Abstract: Today, pedagogical proposals are increasingly moving away from purely traditional
approaches, with a proliferation of active methodologies in the teaching–learning processes.
This research aims to find out the effectiveness of the collaborative method in mobile learning,
as opposed to traditional methodology, for university students in the learning of the didactic program.
The research methodology is quantitative, applying a quasi-experimental design with a control group
and experimental group. The results show that the collaborative learning teaching method associated
with mobile learning mainly increases motivation, the relationships between teachers and students,
the relationships between students and content, the relationships between students and students,
autonomy in learning, pedagogical collaboration between students, problem-solving, and the sense
of time in the training process. It is concluded that the collaborative learning method associated with
mobile learning is more effective for learning didactic programming than the traditional method.
Keywords: emerging methodology; educational innovation; mobile learning; collaborative learning;
educational experimentation; university; students
1. Introduction
The presence of educational proposals that are more distant from traditional approaches is an
increasingly clear trend [1]. Educational institutions have presented this new direction, a recent
approach that distances itself from traditional and passive methods [2], through a commitment to more
innovative teaching processes [3]. This orientation essentially responds to the positive impact that they
generate on issues such as student training [4–9] or, linked to this, the social environment [10].
One of the educational practices that have been gaining the most recognition in recent times
is what is known as collaborative learning [11]. This is an approach whose value has increased not
only because of its innovative nature [12–14], but also because of its pedagogical implications [15].
The approach is based on the work of two or more people [16]—in this case, students—whose learning
is the result of the individual and collective success of the group [17]. In this sense, it is developed in
such a way that small workgroups have to solve academic problems [18], so that not only the result is
important, but also the process.
The elements that make up this methodology are diverse. The didactic elements acquire a greater
dimension, since they do not correspond to an individual mechanical task, but have to be one of
the bases of the symbiosis between the members of the group [19]. Individuals’ own skills become
common when there is a group process towards the search for a goal, a key issue in learning that not
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only stays in the contents [20] or the improvement of work with information [21], but deepens and
goes beyond. Only the achievement of related methodological principles will allow us to assume
policies by the reality we want to improve.
This pedagogical practice, whose presence in higher education has increased significantly [22],
reinforces human characteristics [23] that range from the exchange of experiences [24] to benefits in the
state of mind during the process [25,26]. It should also be borne in mind that collaborative learning
has a different burden from that of the cooperative one, delimited by previously defined roles, and,
in this case, the importance of self-regulation [27] and the capacity of individuals to "play their role"
within the group, something that occurs naturally [28] by the human condition itself, emerge.
Therefore, individual performance has a direct impact on the achievements of the rest [29], which is
a distinctive feature of group work [30] compared to other methodologies, as well as joint problem
solving [31] or the natural appearance of linguistic strategies, such as debates [32]. These facts support
the sense of community, which is a relevant factor due to its repercussions on the functioning of the
group [33,34] or the creation of study teams [35].
Functioning through collaborative learning also has less positive issues. Human interactions
are complex and, therefore, require time to occur properly [36], as not all groups can learn the same
thing. Individual and group commitment may be lacking [37] in the same group, and the desired
success may not be achieved during that training process [38]. Students are diverse and each one
learns at a different pace, which is why the teacher’s role is essential if this methodology is to be used.
Their previous pedagogical training must be sufficiently broad and effective [39] to be able to carry out
a complex approach within classrooms, whose own complexity is evident because each one is unique.
Despite this, several studies show the potential of collaborative learning, such as the positive
evaluation of students who work through it [40,41] and their consequent motivation or attitude [42].
There are also repercussions derived from active participation in their learning [43], as well as the
achievement and resolution of the educational challenges presented through group activities [44].
The improvement in personal communication [45,46] and interpersonal skills is, logically, one of the
most positive points of this collaborative methodology.
One of the strategies that has been most reinforced or that has accompanied the approaches
to collaborative learning is what is known as mobile learning. Information and Communication
Technologies (ICT) are a means associated with new pedagogical approaches, which is classified as
an educational innovation. In this case, mobile learning and collaborative learning are closely linked.
In fact, in recent years, the so-called Mobile Computer-Supported Collaborative Learning (MCSCL)
has emerged. Although it will be discussed in more detail later on, this is the union of both proposals
with didactic purposes, and its advantages in learning are positive, according to studies [47].
Firstly, mobile learning should be put into context, as its presence in scientific literature has
increased significantly [48], as it is a real application of the union of the real world and the digital
world [49,50]. It is a new approach that moves the media available through mobile devices to learning,
especially in areas such as, but not limited to, higher education [51,52]. It is a clear commitment to new
educational practices and the search for innovation [53,54] in an educational context influenced by ICT.
In this sense, it is important to consider how a transversal change is required, from the management of
educational centers to the teachers themselves [55], who also have the opportunity to rethink teaching
processes [56].
Mobile learning is one of the major evidences that expose the union of ICT and education.
Its conception, based on technological devices whose presence in daily life is already natural, has
promoted the emergence of a great literary interest in its didactic applications. The relationship
between the use of technology and the benefits and impact on students is a scientific quest that
has been developed worldwide in recent decades, with a special focus on university students [57].
Some studies have already been interested in this orientation, specifically concerning its effectiveness
on students [58].
Sustainability 2020, 12, 3755 3 of 17
Its emergence has responded, as explained above, to two key factors: Access to it and the
real possibilities of its use. Over the last decade, the publication of studies on its use has grown,
contributing to the idea that its true potential has yet to be achieved [59]. One of the reasons for
this is that mobile learning can provide new learning practices that would not be possible without it,
a complex combination that combines the real world with the digital world [60]. In addition, the use of
mobile devices can provide significant insights into real study habits, such as actual study routines
and their usefulness [61].
Instant messaging, as an established habit, is also a learning path that encompasses this
methodology [62,63]. Chatbots, as a parallel tool to Artificial Intelligence (AI) available on mobile
devices, are another variable to be taken into consideration, since a subsequent analysis of conversations
with students [64] could also provide relevant information. New strategies are available within mobile
learning that can reinforce its application in the classroom, especially to support or control the different
factors relevant to self-regulated learning [65]; in other words, taking the necessary steps to achieve
and develop good practices [66].
It should be said that the negative aspects are based on the approaches through these means.
At least until 2016, the standards could be significantly improved [67]. This is complemented by
students’ resistance to the use of these mobile devices for learning, the main reasons for which are that
they do not see clear differences from traditional study or that the digital resources are simply based on
passing on computer content in the format of a smartphone [68]. This is why some studies recommend
not only focusing on content, but also on contexts, such as emotional and social ones, encouraging
students to play an active role and not just receive information, and encouraging interaction to make
learning more challenging [69].
The nuances provided in the previous paragraphs are based on a key fact: The adaptation of
mobile devices to the educational environment has been a quest that dates back even to the twentieth
century. Now, through cataloguing as well as mobile learning, new evidence continues to be researched
to support its application. Various published meta-analyses clarify all of this, from those that focus on
how it has been taken into consideration in the field of nursing [70] to those that focus on less distant
periods but provide perspectives on trends in this field over the last decade [71].
Taking up the union of collaborative learning and mobile learning again, the MCSCL is an
approach that combines a more pedagogical approach with a more technological one and whose
presence has become more relevant in recent times [72]. Under this conceptualization, learning is
produced that combines the advantages of collaborative learning, which is important in terms of
how it is developed [73], and active regulation of learning through mobile devices [69]. In this case,
aspects such as guidance, interpersonal interaction with technology, and interpersonal access to more
contextualized learning are very important [74].
If we look at the MCSCL from a perspective, it is an evolutionary step, based on current
technological development, of Computer-Supported Collaborative Learning (CSCL), a predecessor
whose rise during the first decade of the 21st century was produced by the best, appreciated for student
motivation or self-regulation, although always taking into consideration the necessary coordination
required by this educational approach [75]. One of these factors is the area of knowledge in which this
strategy is applied, since its effectiveness is usually more associated with fields such as engineering,
science, or social sciences, as well as with stages such as university education [76]. In short, this is a
new step forward between ICTs and educational improvement, which is essential for society [77].
The definition and explanation of the methodologies called mobile learning and collaborative
learning were fundamental to the approach of this article. Although, on this occasion, the MCSCL
cannot be considered to be developed in a pure form, it is important to be able to understand the
pedagogical context in which this work is carried out. In this sense, to focus the research developed,
it can be considered that the use of mobile devices has served more as an ICT resource than as a
methodological approach to channel the experience. The methodological priority, in this case, is that of
Sustainability 2020, 12, 3755 4 of 17
collaborative learning, but with the help of mobile devices, whose use can go beyond a work tool but
to a transversal pedagogical approach.
2. Justification and Research Objectives
Roughly speaking, the new teaching scenario in higher education is characterized by the emergence
of new challenges and trends in education, mainly derived from European policies that later were
introduced in our current education Acts. Particularly, to introduce in our didactic processes these new
regulations, we need to assume new methodological principles and didactic paradigms that enhance
an active role for students and promote social and collaborative learning [78].
To contribute to the implementation of the necessary new methodology, along with this research,
we present a pedagogical project based on the collaborative methodology to be implemented in
the University Master’s Degree in Compulsory Secondary Education and Baccalaureate, Vocational
Training, and Language Teaching [79] through the use of mobile devices and taking into account the
main mobile learning approaches in specific teaching modules [80,81].
Primarily, this will help us offer pre-service teachers the necessary tools to elaborate their didactic
programs and participate actively in their school placements, making use of collaborative work and
mobile learning. Especially in this University Degree, it seems convenient to teach students how to
use mobile learning to foster the students’ acquisition and promote the students’ abilities to favor
interaction [82,83].
The main interest of our research is to know the effectiveness of the collaborative method
concerning mobile learning, as opposed to the traditional methodology, in students of the University
Master’s Degree in Teaching of Compulsory Secondary Education and High School, Vocational Training,
and Language Teaching, according to the learning of the didactic program.
Therefore, the following specific objectives are derived from the general objective: i) To specify
the students’ level of motivation, ii) to detect the level of interaction (teacher–student, student–student,
student–content), iii) to find out the students’ level of autonomy, iv) to find out the students’ level of
collaboration, v) to discover the level of deepening in the didactic contents, vi) Tt check the level in the
resolution of problems in the didactic activities, vii) to know the level of classtime, and viii) to define
the influence of the formative method through the qualifications.
3. Methods
3.1. Research Design
The research that we developed is based on a quantitative, correlational, and descriptive
approach [84]; for this purpose, we applied a quasi-experimental design with a control group (CG) and
experimental group (EG) using the design we proposed in previous research [85]. The students were
divided into two groups; the experimental group developed a collaborative teaching methodology
based on the use of mobile devices as a premise of an innovative pedagogical project, and the control
group followed a traditional exhibition method, carried out throughout the academic year (Table 1).
The technique of sampling for convenience was applied, since the distribution of students could not be
carried out randomly.
Table 1. Groups’ composition.
Group n Composition Pretest Treatment Posttest
1. Control 71 Natural - X O1
2. Experimental 67 Natural - X O2
Additionally, two study variables were also defined. The dependent variable was related to the
effects caused by the different academic indicators established in the research, while the independent
variable was linked to the teaching and learning methodology applied in the study. Only one
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measurement was carried out, which was done at the end of the instructional process, through a
research design that appeared only as a posttest.
3.2. Participants
As we have already stated, the study was carried out using a convenience sampling, consisting of
138 students. The students belong to a university in southern Spain and were currently in the University
Master’s Degree in Teaching of Compulsory Secondary Education and High School, Vocational Training,
and Language Teaching. The participating students were 42.75% male and 57.25% female, aged between
21 and 54 (M = 32, SD = 9.37), and were overall a total of 39.13% from the science branch and 60.87%
from the humanities branch.
Note that, as indicated by the impact research we collected from the specialized literature review,
the size of the sample is not a determining element for carrying out educational experiments in this
type of study [86,87].
We implemented the experience during the first semester of the 2019–2020 academic year, between
9 December 2019 and 20 December 2019. The students that participated in that period were previously
informed about the research objectives and acknowledged the required information and permissions.
3.3. Instruments
To develop the research, we decided to collect data with an ad hoc questionnaire, mainly
developed according to the different tools we selected from the literature review based on active
teaching methodologies [88–92].
The questionnaire was articulated in nine main dimensions (Socio-educational, Motivation,
Interactions, Autonomy, Collaboration, Deepening of contents, Problem-solving, Classtime,
and Ratings) with 35 items with a response format based on a Likert scale (from 1 = None to
4 = Completely). In addition to the data collected in the questionnaire, the ratings provided by the
teachers were also taken into consideration for the analysis (Appendix A).
To validate the questionnaire, we developed several processes. First of all, we used the Delphi
qualitative validity method through the participation of ten experts, who evaluated it positively
(M = 4.74; SD = 0.23; min = 1). Then, Fleiss’ Kappa statistics and Kendall’s W were also applied
to obtain the appropriate indicators (K = 0.84; W = 0.83). Later on, it was quantitatively validated
through an exploratory factorial analysis with varimax rotation focusing on positive results (Bartlett
= 2547.51; p < 0.001; Kaiser–Meyer–Olkin = 0.86). Finally, Cronbach’s alpha (0.86) and McDonald’s
omega method (0.85), the reliability of the compound (0.84), and the mean–variance extracted (0.82)
were used, revealing adequate metrics. Hence, we could consider the necessary validity and reliability
of the questionnaire.
3.4. Study Dimensions
To analyze the results, we delimited the different dimensions stated in the study. These dimensions
were selected from the data that we got from previous research [88–92]. In general terms, the studies
we refer to focus on the impact of certain independent variables on academic indicators:
• Socio-educational: It refers to items related to age, sex, nationality, religion, city, the students’
course, and also some student-related issues.
• Motivation: It gathers items about the students’ level of motivation.
• Interactions: It refers to the different forms of students’ interaction (with other students, with the
teacher, and with the academic agents) produced in the monitoring and tutoring time.
• Autonomy: It groups items about the level of autonomy the students achieve during the monitoring
and tutoring.
• Collaboration: It refers to items about the students’ teamwork.
• Depth in contents: It gathers items about the level of projection that the taught contents reached.
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• Problem-solving: It gathers items about the students’ competence in solving problems that arise
during the time of carrying out training practices.
• Classtime: It collects items related to the use of time in the training sessions that were given
during the tutoring period.
• Ratings: It mentions items related to the students’ ratings reached during the monitoring and
tutoring period.
3.5. Methodological Procedure
The pedagogical project of this study followed several phases. Firstly, the sample was chosen in a
specific educational center.
Later, we specified two pedagogical proposals to the proposed didactic program. On the one hand,
there is the control group, which used a traditional method of exposure where the teacher reproduced
the contents to be learned and where the students worked on the didactic program individually.
On the other hand, there is the experimental group, which developed a collaborative methodology
and used mobile learning, carrying out the didactic program in pairs.
Finally, once the classes were over, we used the data collected through the
questionnaire—previously validated—to proceed with the statistical analysis of the data to extract the
results and conclusions of the study.
3.6. Pedagogical Procedure
The project was carried out in the "Educational processes and contexts" module of the University
Master’s Degree in Teaching of Compulsory Secondary Education and the Baccalaureate, Vocational
Training, and Language Teaching. In particular, this module helps students to develop their teaching
skills and abilities to create a didactic program.
In the experimental group, a collaborative teaching and mobile learning methodology was
developed. The teaching program was developed in pairs. The teacher had previously established
some guidelines for the development of such a didactic program through a virtual platform. Specifically,
the virtual platform Prado2 was used, which is based on Moodle. During the development of the
class, training activities related to the collaborative method were applied. A WhatsApp group was
also created with the students, which served to resolve doubts. In this case, both the students and
the teacher could answer. The teacher also took advantage of the Prado2 platform to control the
entire process.
The total number of sessions for the subject "organization and management of educational centers"
was 12. Each session lasted 2 hours. The sessions were structured in three parts: A first part in
which a small debate was established, in which the theoretical contents of the Prado2 platform were
analyzed; a second part in which dynamic and active activities were developed, related to the teaching
methodology and the evaluation of the students; a third part in which the students carried out the
didactic program in pairs. Throughout this process, the teacher acted as a guide of the pedagogical
action, attending individually to the needs of the students. On the Prado2 platform, through the
forums created, and in the WhatsApp group, once the session was over, a debate was established.
The debate consisted of analyzing what had been done in class, making critical assessments. In addition,
the students, using a digital portfolio, wrote down the activities developed and made a personal
assessment of their work in the session and the activities proposed in the session.
In the control group, however, a traditional teaching methodology was developed through the
explanations and theoretical presentations of the teacher. The students, in this case, had to prepare
the didactic program of the subject individually, and raised their doubts in the class schedule to the
teachers of the subject.
In short, the control group prepared a didactic program following a traditional teaching method,
making the teacher use the exposition method. On the other hand, the experimental group, developed
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the didactic program by taking into account collaborative learning and making use of the mobile
learning method, thanks to the use of the WhatsApp and Prado2 applications.
3.7. Data Analysis
Primarily, the data analysis was performed with IBM SPSS Statistics version 25.0. The statistics
of the mean (M), standard deviation (SD), asymmetry (Ame), and kurtosis (Kme) were used for the
descriptive study. Utilizing the Student t-test, the comparison of means was carried out through
the Student t-test for independent samples, resulting in the differences between the means of the
experimental group and the control group. In both cases, a significant difference was estimated for
values lower than p < 0.05, in addition to the t statistics (tn1+n2-2), Cohen’s d, and biserial correlation
(rxy).
4. Results
The numbers shown in the descriptive statistical study of the students studying in the University
Master’s Degree in Teaching in Compulsory Secondary Education and High School, Vocational Training,
and Language Teaching show very different data between the groups studied. On the one hand,
the control group presents an average below two points, except in the autonomy, ratings, and teacher
ratings dimensions, which are slightly above two. On the other hand, the experimental group presents
measures higher than three in all of the dimensions of the study. In this case, the answers are
medium-high. Taking into account Reference [93], which indicates that the values of asymmetry
and kurtosis should be between +- 1.96, the distribution is normal in all of the dimensions studied.
The standard deviation shows response dispersion in the control group, while in the experimental
group, the response trend is more clustered. The kurtosis shown in all dimensions, both in the control
group and in the experimental group, is platykurtic (Table 2).
Comparing the measures achieved by the control group and the experimental group, it can be
seen that the total mean and the means of each of the dimensions are even, both in the control group
and in the experimental group. There is no mean that stands out above the summed mean. The only
two dimensions that stand out slightly are ratings and teacher ratings in the control group (Figure 1).
Table 2. Results obtained for the dimensions of study in GC and GE of Master of Teaching.
Dimensions
Likert Scale n (%) Parameters
None Few Enough Completely M SD Skw Kme
Control
Group
Motivation 32(45.1) 16(22.5) 17(23.9) 6(8.5) 1.96 1.02 0.585 −0.959
Teacher–student 31(43.7) 17(23.9) 16(22.5) 7(9.9) 1.99 1.03 0.586 −0.944
Student–content 33(46.5) 15(21.1) 15(21.1) 8(11.3) 1.97 1.06 0.635 −0.966
Student–student 39(40.8) 19(26.8) 18(25.4) 5(7) 1.99 0.978 0.500 −0.945
Autonomy 31(43.7) 17(23.9) 14(19.7) 9(12.7) 2.01 1.07 0.609 −0.970
Collaboration 32(45.1) 16(22.5) 17(23.9) 6(8.5) 1.96 1.02 0.585 −0.959
Deepening 35(49.3) 13(18.3) 15(21.1) 8(11.3) 1.94 1.08 0.673 −0.972
Resolution 34(47.9) 15(21.1) 15(21.1) 7(9.9) 1.93 1.04 0.683 −0.878
Classtime 37(52.1) 12(16.9) 18(25.4) 4(5.6) 1.85 0.995 0.679 −0.955
Ratings a 12(16.9) 36(50.7) 18(25.4) 5(7) 2.23 0.814 0.377 −0.184
Teacher ratings a 13(18.3) 33(46.5) 18(25.4) 7(9.9) 2.27 0.878 0.356 −0.458
Experimental
Group
Motivation 5(7.5) 12(17.9) 11(16.4) 39(58.2) 3.25 1.01 −0.997 −0.365
Teacher–student 6(9) 13(19.4) 10(14.9) 38(59.7) 3.19 1.04 −0.891 −0.664
Student–content 5(7.5) 12(17.9) 13(19.4) 37(55.2) 3.22 0.997 −0.942 −0.412
Student–student 5(7.5) 12(17.9) 14(20.9) 36(53.7) 3.21 0.993 −0.916 −0.431
Autonomy 8(9) 11(16.4) 12(17.9) 38(56.7) 3.22 1.02 −0.987 −0.380
Collaboration 5(7.5) 11(16.4) 14(20.9) 37(55.2) 3.24 0.986 −0.992 −0.264
Deepening 3(4.5) 12(17.9) 19(28.4) 33(49.3) 3.22 0.902 −0.848 −0.320
Resolution 3(4.5) 11(16.4) 19(28.4) 34(50.7) 3.25 0.893 −0.924 −0.142
Classtime 3(4.5) 12(17.9) 18(26.9) 34(50.7) 3.24 0.906 −0.876 −0.307
Ratings a 4(6) 11(16.4) 20(29.9) 32(47.8) 3.19 0.925 −0.875 −0.228
Teacher ratings a 2(3) 11(16.4) 18(26.9) 36(53.7) 3.31 0.857 −0.959 −0.114
a Established grade group (None: 1–4.9; Few: 5–5.9; enough: 6–8.9; completely: 9–10).
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Figure 1. Comparison between control group and experimental group.
The degrees of independence of the results obtained in the teaching–learning method developed
in the control group, in which a traditional teaching method was applied, and the pedagogical process
of the experimental group, which developed a collaborative learning method associated with the use
of mobile devices as a simplified mobile learning application, were identified thanks to the Student
t statistic for independence samples. The figures show a very significant relation in favor of the
experimental group in all of the studied dimensions. The strength of association is average, according
to the data provided by the biserial correlation. The effect size is low in all dimensions, except in
student–student, autonomy, ratings, and teacher-ratings, which is very low (Table 3).
Table 3. Study of the value of independence between control group and experimental group.
Dimensions µ(X1–X2) tn1+n2−2 df d rxy
Motivation −1.296(1.96–3.25) −7.511 ** 136 0.108 0.541
Teacher–student −1.208(1.99–3.19) −6.812 ** 136 0.100 0.504
Student–content −1.252(1.97–3.22) 7.105 ** 136 0.117 0.520
Student–student −1.223(1.99–3.21) 7.287 136 0.080 0.530
Autonomy −1.210(2.01–3.22) −6.749 ** 136 0.089 0.501
Collaboration −1.281(1.96–3.24) −7.492 ** 136 0.103 0.541
Deepening −1.280(1.94–3.22) −7.533 ** 136 0.144 0.543
Resolution −1.324(1.93–3.25) −7.972 ** 136 0.125 0.564
Classtime −1.394(1.85–3.24) 8.588 ** 136 0.159 0.593
Ratings a −0.969(2.23–3.19) 6.539 136 −0.075 0.489
Teacher ratings a −1.046(2.27–3.31) −7.079 ** 136 −0.047 0.519
** The correlation is significant at the 0.01 level. a Established grade group (None: 1–4.9; Few: 5–5.9; Enough: 6–8.9;
Completely: 9–10).
5. Discussion
Considering the new teaching scenario in the field of higher education, we as teachers have
to face new challenges and trends to improve the teaching–learning processes. These innovations
require a major change at all levels to offer the necessary training to be implemented later on with new
applications and didactic methodologies that best fit this new teaching scenario [77]. Particularly, in the
present-day society, the educational institutions must provide the necessary measures to contribute to
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the development of the didactic processes. Some good practices that educational institutions have
started to promote refer to the creation of useful methodological principles that converge in a quality,
current, and innovative education [4,5,9].
Intending to focus on how all of these necessary changes in the teacher training can be best
supported and implemented, along with this research, we restricted our attention to collaborative
learning as a suitable methodology to be used in the teaching–learning processes. Hence, collaborative
learning constitutes a good example of the necessary didactics and curricular re-adaptation required to
be implemented in the syllabus design of the different modules of the University Master’s Degree in
Compulsory Secondary Education and Baccalaureate, Vocational Training, and Language Teaching.
Considering the research objectives, we may argue that the specific methodology for the training of
pre-service teachers will help to achieve a better learning acquisition in the different didactic programs
and modules of the University Master’s Degree. Thus, we have exposed examples of how to provide
continuity and support to school placements based on collaborative learning and the use of mobile
devices. Even more, the results obtained showed that collaborative learning can be implemented in
different didactic programs and modules because it favors learning in a transversal way.
It is convenient to observe that, due to the expansion of ICTs, mobile learning has been successfully
implemented in the teaching modules of some degrees. It allows, among other aspects, real learning in
a technological format. For this reason, it shows that the first research objective is achieved in that
collaborative learning enhances the students’ motivation and attitude towards learning.
Primarily, the key to selecting the methodological principles lies in the curricular elements to be
achieved with the students. Based on this, the method is selected and, hence, the role the students will
be assumed [11,26], as well as the skills to be worked on [21], the educational resources [15,19], and the
exchanges of experience [25]. The importance of making a correct use of the methodology is a very
important issue because, according to it, each student assumes a role and develops learning, and this
has a direct impact on the rest of the group [29]. With regards to the research objectives, collaborative
learning highly contributes to learning acquisition in comparison to traditional methodology.
The organization and development of group projects can encourage the joint resolution of
problems [30], the holding of debates [31], or the creation of working groups [32]. These examples
constitute a sample of the new socio-educational needs that we must assume; the role of the student
becomes active, participative, and social, learning is significant and throughout life, and digital
educational resources allow for constant interaction and dialogue. Moreover, these examples show how
the levels of interaction between teacher–student, student–student, and student–content are extended,
which means that dialogue and interaction increase as well as the development of the didactic process.
However, to achieve the teaching and learning processes with these innovative training lines,
constant training of teachers is required [50], as well as a joint commitment and the development
of joint actions by the educational community [46,47]. Related to the research objectives, we may
say that, to achieve real collaborative learning, students need to develop a positive attitude towards
learning, which implies that they show autonomy in learning, positive attitudes towards the level of
collaboration they can create, and accept a positive assessment [37,38], as well as that teachers assume
a more active and participatory form [39]. The use of collaborative learning has also proved to be
useful to the enhancement of classtime and the resolution of problems. As far as it favors interaction
between teacher and student, it also helps in the resolution of problems and teaching guidance.
We would like to highlight the relevance of the students’ motivation [41], the development of
autonomy [42], and the attitude towards learning. ICTs allow educational innovation and enable and
facilitate school management issues [51] up to the development of teaching processes in the current
educational context [49,50]. The use of mobile devices, as a primary expression of mobile learning, is an
example of educational innovation, allowing a connection between the real and the digital world [59],
even encouraging study routines [60]. It offers new learning strategies through its resources, such as
instant messaging [62,63], chatbots [64], and self-regulated learning [65]. The adaptation of mobile
devices to learning makes it possible to offer up-to-date training that encourages interaction with
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the learner, the development of the emotional and social context, and an active role. The Mobile
Computer-Supported Collaborative Learning (MCSCL) enables improvements in learning [66].
In this research, a pedagogical project based on collaborative learning was developed in the
didactic modules through the use of mobile devices as an example of the potential of mobile learning,
and therefore of the MCSCL [80,81]. The objective was to show how this specific methodology
improves the training of pre-service teachers of the Master’s Degree. The eight research objectives
stated were fully developed and assumed, offering the discussion and the contributions to our research
in this section.
On the other hand, the assessments given by the group of students in which the traditional teaching
method for learning the didactic program was developed show a low tendency in all of the dimensions
of the study, except in the grades given by the teachers of the subject and the self-evaluations given
by the students. However, the ratings given by students who developed the collaborative learning
teaching method associated with the use of mobile devices for learning the didactic program show a
high valuation by the students.
If the data shown by the control group and the experimental group are compared, differences
are observed in each of the nine dimensions (socio-educational, motivation, interactions, autonomy,
collaboration, deepening of contents, problem-solving, classtime, and ratings), with a difference of
approximately one point between the answers given by the two groups. The answers of the control
group, in all of the dimensions, were even, which shows that the traditional method affects all of the
studied elements in a similar way.
Note that only the grades given by the teachers and the students’ self-evaluations stand out,
although in a very superficial way. Significantly, the same happens with the responses of the
experimental group, which were even. This also shows that the teaching method based on collaborative
learning associated with mobile learning affects all dimensions equally.
This study also shows how the method has a direct impact on the rating, both in the control group
and in the experimental group. It is relevant to focus on how the experimental group obtained better
marks than the control group. All dimensions show a very high significance relationship. The greatest
difference in average is observed in the feeling of time in the classroom. On the other hand, the smallest
difference, although significant, is observed in the students’ self-evaluations.
6. Conclusions
Roughly speaking, the research assumed presents solid knowledge on how collaborative learning
associated with mobile learning is effective when teaching pre-service teachers the realization of
didactic programs, as is reflected in the motivation, the relationship between teacher and student,
the relationship between students and content, the relationship between student and student, in the
autonomy in learning, the pedagogical collaboration between students, in the resolution of problems,
in the sense of time in the training process, in the self-evaluation, and in the qualifications given by
the teacher.
The prospect of this research is to show researchers the effects of the use of collaborative learning
associated with the use of existing resources on mobile devices in the development of didactic programs
for pre-service teachers. Hence, in this study, we exposed a new and effective pedagogical procedure to
promote its use and utilization among teachers who develop didactic contents similar to those applied
in this study. Furthermore, with this teaching method, we try to show a sustainable teaching model
now. This is because this teaching method could be applied in confinement, allowing the student to
adequately follow the teaching–learning process by making use of technological resources.
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The limitations of the study focus on several elements. On the one hand, the study population
presents some specific characteristics and peculiarities, so one must be very careful when extrapolating
the data collected here to other populations. On the other hand, access to the population was according
to convenience, and it was not possible to apply some sampling techniques in the development of this
study due to the difficulties that exist for access to these types of groups. Finally, the method and data
collection involved a considerable effort for the researchers, given that they had to train the teachers
in charge of applying these teaching and learning methods, in addition to monitoring the process,
collecting the data, and processing that data for their study.
The future lines of research focus on developing this teaching and learning procedure in other
contents and in other subjects of the University Master’s Degree in Compulsory Secondary Education
and Baccalaureate, Vocational Training, and Language Teaching to ascertain its viability in other types
of content. At the same time, it would also be an interesting avenue of research to apply this type of
approach to a broader mobile learning methodology that is not solely focused on the use of a resource
available on mobile devices.
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Table A1. Collaborative Learning Questionnaire 
Variable No. Item Choice  
Gender 1 Gender 
Boy  
Girl  
Age 2 Age 
 
(Specify):           
 
City 3 Place of residence 
 
(Specify):           
 
Nationality 4 Nationality 
 
(Specify):           
 







Course 6 Academic course 
 
(Specify):           
 
Course Repeat 7 Have you ever repeated a course? 
Yes  
No  
Learning difficulty 8 Do you have any learning difficulties? 
Yes:           
No  
Use of collaborative 
learning 
9 
0–1 teachers  




Age 2 Age (Specify):- - - - - - -
City 3 Place of residence (Specify):- - - - - - -








Course 6 Academic course (Specify):- - - - - - -
Course Repeat 7 Have you ever repeated a course?
Yes
No
Learning difficulty 8 Do you have any learning difficulties?
Yes:- - - - - - -
No
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Gender 1 Gender 
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Age 2 Age 
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City 3 Place of residence 
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Course 6 Academic course 
 
(Specify):           
 
Course Repeat 7 Have you ever repeated a course? 
Yes  
No  
Learning difficulty 8 Do you have any learning difficulties? 
Yes:           
No  
Use of collaborative 
learning 
9 
0–1 teachers  








4 or more teachers
10




4 or more teachers



















What grade did you get after developing the teaching







1 2 3 4
Motivation
15 Have you been motivated by the teaching method developedduring the class?
16 How much has the subject interested you?
17 Do you think the method used can motivate students forfuture educational stages?
18 Does learning this type of methodology facilitate thedevelopment of your task as a teacher?
Teacher–student
19 Has the development of this methodology improved therelationship with the teacher?
20 Do you maintain continuous contact with the teacher to learnmore about the contents of the subject?
Student–content
21 Do you pay more attention to the contents of the subject?
22 Do you want to get to class to keep learning?
Student–student
23 Have you contacted your classmates better?
24 Do you participate more frequently with your classmates todevelop the tasks posed in class?
Autonomy
25 Does the teaching method contribute to enhancing greaterautonomy in learning?
26 Has the development of the teaching method allowed you tohave more autonomy in the development of your tasks?
Collaboration
27 Do you help your classmates to finish the task at hand?
28 How much has the methodology of this experiencecontributed to the use of class time?
Deepening 29
Do you research at home to inform yourself about the
contents discussed in class?
30 Do you visit the library or other media to learn more aboutthe contents discussed in class?
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Table A1. Collaborative Learning Questionnaire 
Variable No. Item Choice  
Gender 1 Gender 
Boy  
Girl  
Age 2 Age 
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City 3 Place of residence 
 
(Specify):           
 
Nationality 4 Nationality 
 
(Specify):           
 







Course 6 Academic course 
 
(Specify):           
 
Course Repeat 7 Have you ever repeated a course? 
Yes  
No  
Learning difficulty 8 Do you have any learning difficulties? 
Yes:           
No  
Use of collaborative 
learning 
9 
0–1 teachers  
2–3 teachers  
Resolution
31 Does the teaching method allow you to solve the doubts youhave during the development of the contents?
32 Does the teaching method facilitate the resolution of the tasksyou have to develop during the classes?
Classtime
33 Time in class passes very quickly
34 I am not aware of the time when I’m in class
35 When I finish the class, I do not feel fatigued or tired by thedevelopment of the subject.
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